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Abstract 

Introduction: Lupin allergy remains a significant cause of food-induced allergic reactivity and anaphylaxis. Previous 
work suggests a strong association with legume allergy and peanut allergy in particular. Both doctors and the public 
have little awareness of lupin as an allergen. 

Case presentation: Case 1 was a 41 -year-old Caucasian woman without previous atopy who developed facial swelling, 
widespread urticaria with asthma and hypotension within minutes of eating a quiche. Her lupin allergy was confirmed 
by both blood and skin tests. Her lupin sensitivity was so severe that even the miniscule amount of lupin allergen in 
the skin testing reagent produced a mild reaction. 

Case 2 was a 42-year-old mildly atopic Caucasian woman with three episodes of worsening urticaria and asthma 
symptoms over 6 years occurring after the consumption of foods containing lupin flour. Blood and skin tests were 
positive for lupin allergy. 

Case 3 was a 38-year-old Caucasian woman with known oral allergy syndrome who had two reactions associated 
with urticaria and vomiting after consuming foods containing lupin flour. Skin testing confirmed significant 
responses to a lupin flour extract and to one of the foods inducing her reaction. 

Case 4 was a 54-year-old mildly atopic Caucasian woman with a 7 year history of three to four episodes each year 
of unpredictable oral tingling followed by urticaria after consuming a variety of foods. The most recent episode 
had been associated with vomiting. She had developed oral tingling with lentil and chickpeas over the previous 
year. Skin and blood tests confirmed lupin allergy with associated sensitivity to several legumes. 

Conclusions: Lupin allergy can occur for the first time in adults without previous atopy or legume sensitivity. 
Although asymptomatic sensitisation is frequent, clinical reactivity can vary in severity from severe anaphylaxis to 
urticaria and vomiting. Lupin allergy may be confirmed by skin and specific immunoglobulin E estimation. Even 
skin testing can cause symptoms in some highly sensitive individuals. The diagnosis of lupin allergy in adults may 
be difficult because it is frequently included as an undeclared ingredient. Better food labelling and medical 
awareness of lupin as a cause of serious allergic reactions is suggested. 
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Introduction 

Lupin flour allergy can be severe and unpredictable and 
despite European legislation (Commission Directive 2006/ 
142/EC) introduced in December 2006 it is often still used 
without disclosure on the list of ingredients in foods such 
as pastries. There is significant cross-reactivity between 
lupin and peanut but less so with other legumes [1]. We 
describe four cases of severe lupin flour allergy in adults 
with and without associated legume sensitisation. The 
absence of adequate food labelling and poor public and 
physician awareness of lupin as a cause of severe allergic 
reactivity led to a marked delay in the diagnosis and re- 
quired detailed investigation to uncover the cause of the 
reactions. 

Case presentations 

Case 1 

A 41 -year-old Caucasian woman ate approximately 150g 
of a superior range quiche. Within a minute she felt a 
tickling sensation in her throat and eyes and the latter 
became swollen. She became dyspnoeic with tightness 
of her chest, wheezing and coughing. Examination in 
hospital confirmed a tachycardia of 120/minute, blood 
pressure of 75/50mmHg and scattered wheezes through- 
out both lungs. She then rapidly developed widespread 
urticaria and further swelling of her face. Treatment 
with adrenaline, antihistamines and steroids produced 
gradual improvement over the ensuing 4 hours and she 
required two further injections of adrenaline. 

Subsequent questioning confirmed the absence of previ- 
ous atopy, concurrent use of antacids/proton pump inhibi- 
tors or non-steroidal anti- inflammatory drugs, suggestion 
of the oral allergy syndrome (OAS) or features to suggest 
a food exercise anaphylaxis. All foods eaten on the day of 
the reaction had been eaten before on numerous occa- 
sions without reactivity. 

Skin testing was performed to include foods that may 
comprise undisclosed ingredients. This confirmed a very 
large wheal to lupin flour at 11mm but with negative re- 
sponses to milk, egg, wheat, soya, sesame seed, peanuts, 
cod, prawn, salmon, beans, beef, pork as well as to mixed 
grass, tree and weed pollens. However, soon after the skin 
testing the patient developed tickling of her throat that 
responded only slowly to oral antihistamines. On return 
home she vomited and then improved gradually. 

Her blood tests using the ImmunoCAP™ assay (Thermo 
Scientific, Uppsala, Sweden) later showed an isolated sen- 
sitivity to lupin flour with a specific immunoglobulin E 
(IgE) of 25.4kUA/L and with a total IgE of 204kU/L. There 
were negative responses to peanut, sesame seed and sal- 
mon as well as to 114 allergens tested in the ImmunoCAP 
ISAC (Immuno Solid-phase Allergen Chip) (Thermo Sci- 
entific, Uppsala, Sweden) panel including Ara h 1. Further 
enquiry confirmed that the quiche contained lupin flour 



in the pastry crust. This was not mentioned in the list of 
ingredients. 

Case 2 

A 42-year-old Caucasian woman had three reactions over 
6 years. Each was delayed by 10 minutes or more after 
consumption of the suspected lupin-containing food and 
associated with generalised urticaria and asthma but with- 
out hypotension, vomiting and diarrhoea. The first oc- 
curred with a small piece of cake in an upmarket bakery, 
the second occurred 3 years previously and with a small 
piece of bread from a health food shop and the third reac- 
tion occurred with a small amount of short crust pastry. 
With the latter reaction the asthma symptoms were suffi- 
ciently severe to require emergency treatment in hospital 
with nebulised salbutamol, intramuscular antihistamines 
and hydrocortisone. All the foods were later discovered to 
contain lupin flour as a minor ingredient. The patient de- 
nied symptoms of an underlying OAS, nut allergy, legume 
sensitivity and seasonal allergic rhinitis. She had mild 
asthma induced by exposure to animal dander and mild 
eczema evident with stress. 

Skin prick testing confirmed an 8mm wheal to a com- 
mercial lupin flour reagent, a 4mm wheal to peanut and 
negative responses to soya, white bean, sesame seed and 
wheat. Her blood tests using the ImmunoCAP™ assay 
showed a total IgE of 467kU/L and she had 75kUA/L 
specific IgE to lupin flour with 4.04kUA/L to peanut, 
9.6kUA/L to Ara h 2, 6.2kUA/L to Ara h 8, 5.4kUA/L to 
Bet VI, 1.61kUA/L to fenugreek and <0.1kUA/L to soya, 
Ara h 1 and Ara h 3. 

Case 3 

A 38-year-old Caucasian woman experienced immediate 
oral and throat itching followed, 1 hour later, by general- 
ised urticaria and vomiting after eating pancakes and 
cooked cherries. There were no respiratory or cardiovas- 
cular symptoms. She had a history of atopic disease since 
childhood with atopic eczema, seasonal allergic rhinitis 
and mild asthma. She also had features of the birch pollen- 
related OAS, experiencing oral itching when eating raw ap- 
ples, melons, hazelnut and plums. 

Initial skin prick tests (SPTs) were positive to mixed 
grass pollens, mixed tree pollens, silver birch pollen, 
walnut, hazelnut and potato. However, she then had 
an episode of generalised urticaria 1 hour after eating 
gluten-free spaghetti containing lupin flour. Further 
SPTs were negative to raw and cooked cherries but 
were significantly positive with 5mm and 7mm wheals 
to the spaghetti containing lupin and to lupin flour ex- 
tract respectively. Further investigation confirmed the 
pancakes to contain lupin flour also. Unfortunately she 
has been unable to attend for follow-up and thus fur- 
ther assessment of an underlying legume sensitisation 



Bansal et al. Journal of Medical Case Reports 2014, 8:55 
http://www.jmedicalcasereports.eom/content/8/1/55 



Page 3 of 4 



has not been possible. However, she did not have any 
indication of legume sensitivity in her clinical history. 

Case 4 

A 54-year-old Caucasian woman with mild seasonal al- 
lergic rhinitis had for the previous 7 years had three to 
four episodes each year of unpredictable oral tingling 
followed by urticaria after consuming a variety of foods. 
The latter generally included high-end pastries and bread 
but without exercise, alcohol or drug ingestion. Her most 
recent episode had been associated with vomiting. None 
of the reactions had been associated with cardiorespiratory 
compromise or diarrhoea. Over the previous few months 
she had developed mild oral tingling with lentil and chick- 
peas but these symptoms were brief and she had contin- 
ued to consume these. Skin testing confirmed a 7mm 
wheal to lupin flour but with negative responses to milk, 
wheat, peanut, white beans, soya and sesame seeds. Blood 
tests confirmed a mildly raised total IgE of 201kU/L with a 
highly positive specific IgE to lupin at 55kUA/L. The spe- 
cific IgE to fenugreek was positive at 5.3kUA/L, chickpeas 
at 4.2kUA/L and lentil at 3.1kUA/L. The results were 
negative to pea, soya, whole peanut and Ara h 1. Since 
careful avoidance of lupin-containing foods she had not 
had any reactions for the previous 2 years. 

Discussion 

Lupin flour is derived from Lupinus angustifolius and is 
a legume. Its use, particularly in baked products, has in- 
creased significantly over the last decade. This may re- 
late to its high protein content and its possible ability to 
lower cholesterol levels and improve glycaemic control 
[2]. The major allergenic proteins of lupin are not fully 
characterised but include a- and (3-conglutins, with a 
lesser presence of y- and 5-conglutins [3]. The p-conglutin 
corresponding to Lup an 1, which is considered the major 
lupin allergen [2], has sequence similarities to the peanut 
Ara hi [3]. Of interest, however, specific IgE to Ara h 1 
was negative in patients one and two. The mechanism of 
lupin sensitisation in our patients without any legume or 
peanut sensitivity is unclear. However, the recent intro- 
duction of lupin flour in foods may represent a novel pro- 
tein and thus reactivity may represent a new allergy for 
the patient. 

Sensitisation to lupin flour is significantly more fre- 
quent than clinical reactivity [4,5]. In both children and 
adults, lupin sensitisation is more frequent in those with 
peanut allergy (17.1% and 14.6% respectively) and those 
with underlying atopy (2.5% and 3.7% respectively) [5]. 
Others have reported significantly higher rates of sensi- 
tisation in those with peanut allergy [6,7]. In our practice 
we have found lupin sensitisation in approximately one- 
fifth of our patients with peanut allergy and with only a 
few having mild and localised clinical reactivity. Clearly 



this creates problems on how to advise patients. We sug- 
gest that lupin-sensitised patients without evidence of 
any sort of previous reactivity continue on a normal diet 
but if eating out or consuming unfamiliar foods they 
should have antihistamines available. With the develop- 
ment of even mild oral itching with lupin contaminated 
foods, then this should be avoided completely. These pa- 
tients may benefit from a double-blind oral lupin chal- 
lenge if there is doubt about clinical reactivity. 

In regard to our four cases of lupin allergy, our second 
patient had a mildly positive SPT to peanut and with 
positive specific to peanut and to the Ara h 2 and Ara h 
8 proteins but not to the Ara h 1 or Ara h 3. This ap- 
pears to suggest a coincidental nut allergy and a possible 
underlying OAS. The negative results to Ara h 1 makes 
cross -reactivity with the lupin Lup an 1 protein very un- 
likely. In addition, the absence of specific IgE to Ara h 3 
makes the peanut sensitivity unlikely to be due to a 
legume-based cross-reactivity. However, our fourth pa- 
tient had positive specific IgE to fenugreek, chickpeas 
and lentil and evidence of a mild clinical legume allergy. 

The amount of lupin flour that can elicit a discernable 
reaction varies considerably and may be as low as 0.5mg 
[7]. In adults working with lupin flour, sensitisation and 
clinical reactivity has been reported to cause rhinitis, 
asthma and conjunctival irritation [8]. Lupin allergy in 
adults can be very severe and often without previous 
atopy [9]. Indeed in our first patient without concurrent 
atopy even the skin testing produced symptoms in the 
throat and later vomiting. The frequency of lupin allergy 
in adults with an underlying OAS is not known but was 
evident clinically in the third patient and suggested sero- 
logically on blood tests with the second patient. 

In comparison to the European Continent, lupin is a 
rarely used ingredient in the United Kingdom. When 
used it is often a minority (<10%) ingredient often in 
conjunction with wheat flour. The reactions in all our 
patients occurred after the consumption of wheat prod- 
ucts that were later discovered to contain lupin flour. 
Knowledge about lupin allergy is poor even though 8% 
of those with peanut allergy may have a potential lupin 
allergy. 

Our first patient demonstrated lupin flour-induced 
anaphylaxis without prior atopy. This was first reported 
in children by Wassenberg and Hofer in 2007 [10]. 
Among the 1522 patients with suspected food allergy re- 
ported by Hieta et al, [9], 25 (1.6%) were SPT positive 
for lupin and seven of these patients manifested varying 
degrees of clinical reactivity. Our second case had two 
significant allergic reactions of unknown cause before lu- 
pin allergy was diagnosed. In the fourth case, three to 
four reactions had occurred annually for 7 years before 
lupin allergy was diagnosed. It is therefore important 
that testing for lupin sensitivity is undertaken in all 
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patients presenting with severe allergic reactions without 
obvious cause. As with the case reported by Rossi et al. 
[11], the reaction in our third case involved lupin flour 
used in a gluten-free product. It is vitally important there- 
fore that: a) clinicians are aware of lupin flour as a poten- 
tial allergen, b) the general public are further educated as 
to the usage of lupin flour particularly in baked goods and 
the particular risk posed to those who have a peanut and 
legume allergy, and c) that manufacturers ensure that any 
amount of lupin flour (even if masked by wheat flour) is 
included on lists of ingredients such that affected individ- 
uals can take necessary steps to minimise their risk. 

Conclusions 

Lupin allergy without previous atopy or legume sensitivity 
can present for the first time in adult life and vary in se- 
verity from asymptomatic sensitisation to severe anaphyl- 
axis. The more expensive high-end wheat-based foods are 
most frequently incriminated in allergic reactions. Skin 
prick testing and analysis of specific IgE can readily con- 
firm lupin allergy and a high index of suspicion should be 
maintained because lupin is frequently used without being 
listed in the ingredients. In highly sensitised individuals, 
even skin testing can cause symptoms. Legislation to en- 
force the declaration of lupin as an ingredient and im- 
proved medical awareness of lupin as a cause of serious 
allergic reactions is suggested. 
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